ROS1 as a 'druggable' receptor tyrosine kinase: lessons learned from inhibiting the ALK pathway.
ROS1 is one of 58 receptor tyrosine kinases, and one of two orphan receptor tyrosine kinases where its ligand is unknown. ROS1 is evolutionarily related to ALK. ROS1 rearrangement was discovered in glioblastoma in 1987, in non-small-cell lung cancer (NSCLC) in 2007, and in cholangiocarcinoma in 2011. While the clinicopathologic characteristics of ROS1-rearranged glioblastoma and cholangiocarcinoma patients remain to be defined, the clinicopathologic characteristics of ROS1-rearranged NSCLC patients have recently been described. Although ROS1 shares only 49% amino acid sequence homology with ALK in the kinase domains, several ALK inhibitors have demonstrated in vitro inhibitory activity against ROS1. With the recent US approval of crizotinib, a multi-targeted ALK/MET kinase inhibitor, for the treatment of ALK-rearranged NSCLC, attention has turned to ROS1-rearranged tumors, especially NSCLC. The next few years should witness a rapid pace of clinical research in ROS1-rearranged tumors utilizing available ALK inhibitors.